In the present paper, we report the details of the kinetic energy and angular distributions of the H -, S -/SH -fragment ions produced due to dissociative electron attachment to H 2 S molecules at resonances peaking at 2.2 eV, 5.2 eV, 7.5 eV and 10 eV.
I. INTRODUCTION
As described in the preceding paper on DEA to water, electron attachment to water is beset with complex dissociation dynamics deviating from axial recoil approximation, especially at the second and third resonances ( respectively [1] . The peak at 2.4 eV is due to a shape resonance where the incident electron is attached in the ground state configuration of the neutral H 2 S molecule. The three higher energy peaks are due to H 2 S -* states with the extra electron attached to the electronically excited states of the neutral H 2 S. The shape resonance seen at low energy in H 2 S is not seen in H 2 O. The H 2 S -* anion state may decay by dissociation through one of the dissociation channels listed in Table I along with their appearance energies. One of the earliest studies on DEA to H 2 S was reported by Fiquet-Fayard et al. [3] and Azria et al [4] . Fiquet-Fayard et al. [3] determined the cross section of the SH fragment formation due to DEA in H 2 S for the shape resonance occurring at electron energies close to 2 eV and also studied isotope effects in the deuterated counter parts such as HDS and D 2 S. Azria et al.
[4] measured the ion yield spectrum at the resonances peaking at 2.2 eV, 5.35 eV, 8 eV and 10 eV and identified the fragment ions and the isotope effects. The peak 10 eV was identified as mostly due to S -arising from a three-body fragmentation. In 1979, Azria et al. [1] Figure 1 shows the ion yield curves of H -and S -/SH -(unresolved) fragment ions produced from DEA to H 2 S. One can observe clear peaks in the H -curve at 5.2 eV, 7.5 eV and a broad shoulder centered at 9.6 eV. S -/SH -ion yield has strong peaks at 2.4 and 9.6 eV with a small peak between 5 and 6 eV. The velocity images of H -and S -/SH -ions are given in Figure 2 and 3 for the incident electron energy range 1 to 10 eV. The details of the kinetic energy and angular distribution of the fragment ions produced at 5.2 eV, 7.5 eV and 9.6 eV resonances are discussed below. Since H 2 S belongs to C 2v point group, the angular distribution expressions are same as those derived in the preceding paper on water and are used to fit the angular eV, the KE distribution is broader and suggests significant population of ν=1 and ν=2 levels. Azria et al. [1] reported that at a higher electron energy (at 5.97 eV), the angular distribution of H -ions corresponding to the ν=0 and ν=1 states of the SH fragment are different. This is not seen for H -ions from H 2 O. Haxton et al. [12] showed in their calculations that taking different entrance amplitude for each vibration state of SH could lead to difference in the angular distribution of H -ions. To verify this, we looked at the angular distributions of H -ions at 5.2 eV and 6.0 eV as a function of the kinetic energy (see Figure 5 ). At 6.0 eV, forward scattering angles are more intense than at 5.2 eV and we see that the angular distributions are same for the H -ions with KE above 2.5 eV (corresponding to SH ν=0 ) and for 2-2.5 eV (for SH ν=1,2 ).
Our kinetic energy resolution is not sufficient to clearly separate the ν = 0 and ν = 1 states of SH and hence, cannot conclusively confirm angular distribution of H -ions being different for the two vibrational states. While, it may be noted that the forward scattering of the H -ions is seen at the 7.5 eV resonance, Azria et al. [1] have ruled out the contribution from the tail of the second process stating that the H -ions from the A 1 resonance are mostly associated with SH fragment in ν = 0 state. However, in our measurements, as seen from the plots in Figure 5 (b), the contribution from the 7.5 eV resonance seems to cause the enhanced forward scattering of H -at all kinetic energies. 
The third resonance at 7.5 eV produces H -ions dominantly as seen in ion yield curve in Further, we also looked for the variation of the angular distribution as a function of the kinetic energy (or internal excitation of SH fragment.) The angular plots as a function of KE are plotted in Figure 8 for the incident electron energies 6.8 eV, 7.5 eV and 8. and outer) as shown in the velocity map images (see Figure 2 -(g),(h),(i)). The kinetic energy distribution of H -ions for electron energies 9.0 eV, 9.6 eV and 10.4 eV plotted in Figure 9 (a).
The plot for 9.0 eV shows clearly three structures -first between 0 and 1.5 eV , second between 1.5 eV and 3 eV and the third one beyond 3 eV. While the outer structure beyond 3 eV is seen clearly at 9 eV, it becomes weaker as the electron energy increases. i.e. at 9.6 eV and 10.4 eV. The structure in the kinetic energy spectrum beyond 3 eV is attributed to the H -+ SH (X 2 Π) channel with threshold energy of 3.15 eV. At incident electron energy of 9.6 eV, the maximum kinetic energy of H -is estimated to be about 6.5 eV. However, we do not observe ions with energy more than 4 eV indicating that SH is being formed in very high vibrational states, close to its dissociation limit. The structure between 1.5 and 3 eV with a peak at 2 eV points to H -+ SH * (A 2 Σ) dissociation channel where the neutral SH fragment is in the first electronic excited state. The peak in the kinetic energy spectrum shows that this is the dominant fragmentation channel of the resonance. This may appear a trifle surprising since the threshold for this channel at 6.9 eV is higher than the threshold (6.74 eV) for three-body fragmentation channel. However, we note that the dissociation limit for SH
+ H, which is 1.15 eV above S( 3 P) + H [16, 19] . Using the threshold energy (6.9 eV) and the dissociation limit into H -+ H + S( 1 D) (7.89 eV), the kinetic energy of H -would be in the range of 1.7 to 2.62 eV taking incident electron energy to be 9.6 eV. This appears to be in reasonable agreement with our observation. The structure between 0 to 1.5 eV indicates the three body breakup channel H -+ H + S. This process has threshold energy of 6.74 eV. For the instantaneous symmetric three body breakup of the resonant state, the kinetic energies of H -and S -ions as a function of half the bond angle H-S-H (θ) are given by
where E o is the total kinetic energy release. At the electron energy of 9.6 eV, E o is 2.86 eV for the H -channel and 4.2 eV for the S -channel. Under axial recoil approximation, i.e.,
for the H 2 S equilibrium bond angle of 95
• , H -will have a kinetic energy equal to 1.39 eV. If have observed a similar behaviour of the kinetic energy spectrum of H -in the 12 eV resonance in water. There we could clearly identify the low kinetic energy release as due to a sequential fragmentation through an OH -state and rule out the production of excited O atoms. Here in the case of H 2 S, we are unable to distinguish the two possibilities.
S − ions
The S − velocity images at 9.6 eV and 10. where it is left with near zero energy.
Angular Distributions
The angular distribution of H -and S -ions produced via various dissociation channels across the resonance at 9.0 eV, 9.6 eV and 10.4 eV are plotted in Figure 10 . The red curves in each of the plots are fits obtained using the B 2 symmetry function taking p and d partial waves and fit to the 9.6 eV data. The fits in Figure 10 Figure 11 ). In the case of water the intensity. At 9.6 eV, the intensity distribution appears to be more or less symmetric about 90
• .
In conclusion, the 9.6 eV resonance in H 2 S and the 11.8 eV resonance in H 2 O are found to 
